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1. INTRODUCTION AND SWNARY 

Since t h e  i n i t i a t i o n  of the  Landsat program, most government 

technology t r a n s f e r  e f f o r t s  deal ing with Landsat use have been focused 

primarily a t  the publ ic  s e c t o r  - Federal agencies and s t a t e  govern- 

ments - and have not involved t h e  p r iva t e  s e c t o r  t o  any s i g n i f i c a n t  

extent .  The appl ica t ion  of Landeat da t a  i n  t he  p r iva t e  s ec to r  has  

been l imi ted  primarily t o  t he  p r iva t e  supp l i e r s  of Landsat da t a  pro- 

cessing and ana lys i s  equipuent and se rv i ce s  - aerospace companies and 

a l imi ted  number of user8 i n  s e c t o r s  such as the  mineral and petroleum 

industry.and timber companies. However, there  a r e  many o ther  po t en t i a l  

p r iva t e  u se r s  who have not  ye t  incorporated Landsat as a t o o l  i n  t h e i r  

a r ray  of s e rv i ce s ;  some examples a re  a r c h i t e c t u r a l  and engineering 

firms, computer da ta  processing firms, energy and environmental com- 

panies ,  and o the r  consul tants  providing se rv i ce s  i n  land planning and 

development. Lack of g r ea t e r  involvement by these  po t en t i a l  u s t r s  has 

retarded the  growth of Landsat technology, s ine? engineering firms do 

much of  t he  land-use mapping f o r  both government and p r iva t e  industry.  

Recent surveys show t h a t  a l a rge  number of po t en t i a l  users  i n  the  

p r iva t e  s e c t o r  and a t  l o c a l  agencies a r e  i n t e r e s t ed  i n  becoming con- 

sumers or  suppl ie rs  of Landsat-derived products and serv ices .  However, 

they have been prevented from en te r ing  t h i s  market by t h e  high cost  of 

ana lys i s  f a c i l i t i e s  and the  d i f f i c u l t y  of obtaining t r a i n i n g  i n  the  

new technology. The ove ra l l  ob jec t ive  of t h i s  program i s  t o  demon- 

s t r a t e  a way t o  bridge t h i s  gap by making Landsat technology readi ly  

ava i lab le  through loca l  comaunity co l leges  and un ive r s i t i e s .  

The methodology gives users  en opportunity t o  obtain "hands-on" 

t r a in ing  i n  da ta  ana lys i s  techniques,  using a desk-top, i n t e r a c t i v e  

"kmote Analysis Stat ion" (FLU), The MS comunicates  wi th  a central 

computing f a c i l i t y  via telephone l i n e ,  and provides access t o  
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del iverable ,  land cover maps and da t a  products v i a  remote comnand. 

To achieve the desired object ive - the succeeeful t r ans fe r  of 

Landsat technology - the  12-month program is working towards the fo l -  

lowing spec i f i c  object ives  : 

1. Develop plane and s e l e c t  i n i t i a l  program pa r t i c ipan t s  f o r  a 

network which w i l l  e f f ec t ive ly  t r ans fe r  Landsat technology t o  

the pr iva te  s e c t o r  and loca l  agencies a t  the "grass roots" 

leve l .  (Section 2.1)* 

2. Develop an operating mthodology fo r  the  remote, i n t e r ac t ive  

ana lys is  of Landsat da t a  and the generation of the  output 

product. 

3. Develop an implement technology t r a n s f e r  and t r a in ing  at 

"grass roots" level .  (Section 2.3) 

4, Develop a plan f o r  expanding the  technology t r ans fe r  program, 

preferably on a se l f - sus ta in ing  pay-as-you-go bas i s  f o r  users,  

with seed money f o r  community col lege t r a in ing  grants  only. 

(Section 2.4) 

1.1 TECHNICAL APPROAm 

To accomplish the program object ives ,  ERIM is developing and 

evaluat ing a model network ( r e f e r  t o  Figure 1) where the bas ic  par t-  

ners  a r e  NASA, a universi ty  o r  research i n s t i t u t e  (ERIM i n  t h i s  case) ,  

and cornunity col leges.  In  t h i s  inves t iga t ion ,  a p o r t i o n  of the net- 

work is represented by the  Southeastern Michigan Technical Assistance 

Program (SEMTAP) composed of ERIM and 13 camunity colleges.  SEMTAP 

is a consortium of i n s t i t u t i o n s  dedicated t o  the development of a 

*To review methods ueed and r e s u l t s  achieved towards spec i f i c  
ob jec t ives ,  please r e f e r  t o  indicated sect ions.  
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a cost-effect ive,  technology t r ans fe r  network f o r  t h e  S t a t e  of Michigan 

and t h e  nation. 

The r o l e  of the  un ivers i ty  o r  research i n s t i t u t e  is  t o  provide 

host computer s e rv i ce s  f o r  the Remote Analysis System (RAS), develop 

t r a i n i n g  packages and programs, and to  d e l i v e r  and support seminare, 

minicourses, end workshops s taged at t h e  community colleges.  For 

t h e i r  pa r t ,  the  community col leges  w i l l  c l a s s i f y  and organize businees 

and industry i n  t h e i r  neighborhoode i n  accordance with technical  o r  

information needa (v ia  a user  needs survey),  organize and host  sellliners 

f o r  po t en t i a l  users  and suppl ier6 of d a t a  products, provide f a c i l i t i e s  

fo r  Landsat exh ib i t s  and RAS demonstrations, and a l s o  se rve  as l o c a l  

contact points  f o r  t echnica l  a s s i s t ance  i n  accordance with t h e i r  com- 

munity se rv ice  object ives .  

Tkw the  univers i ty  or  research i n s t i t u t e ,  a c t i ng  as the "whole- 

s a l e r "  of Landsat technology, provides backup t o  t h e  communirj 

col leges ,  helping l i nk  t h e  c r ea t i ve  resources of NASA with l oca l  organ- 

i za t i ons ,  The conmunity col leges ,  o r  " r e t a i l e r s , "  i den t i fy  loca l  needs 

and develop t r ans fe r  a c t i v i t i e s  geared t o  those needs i n  both the  

pr iva te  and publ ic  sec tors .  Tfiis concept f o r  t r a i n i n g  and education 

u t i l i z e s  e x i s t i n g  organizat ions;  one of i t s  grea tes t  s t ren tghs  i s  tha t  

the various people and organizat ions occupy roles  fo r  which the  

required posi t ioning and motivation have already been establ ished.  

This is pa r t i cu l a r ly  important with respect t o  the rapport t ha t  e x t s t s  

between community col leges  and people and organizat ions a t  the  l oca l  

level .  The e b t a b l i s h a n t  of t h i s  productive rapport is the  most 

important and d i f f i c u l t  problem associated with technology t ranefer.  

Throug!~ the  work with SEMTAP, t he  program w i l l  determine the  best  

procedures f o r  working with comwnity col leges  i n  the t r a n s f e r  of 

Landsat technology t o  l oca l  users. This experience w i i l  provide a 

so l id  b a s i s  fo r  develaping plans t o  a c t i v a t e  the resources of o ther  
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col lager  ar pa r t  of a na t iona l  de l ivery  eyetem f o r  Landrat technology, 

There a r e  1,240 comraunity co l leges  and technica l  i n e t i t u t e e  i n  the  

United S t a t e s  located i n  426 of the 435 congrersional districts (1977 

da t a ) ;  each of these i n a t i t u t i o n r  has  c lose  connection8 v i t h  various 

public and pr iva te  l oca l  organizat ions t ha t  could bene f i t  from the  use 

of Landoat da ta  - o r  more d i r e c t l y ,  from the  information i t  provider. 

The c lose  r e l a t i onsh ip  between t h e  community college8 and the  l oca l  

cow~~olnitiesl makes the  former i d e a l  f o r  t r ane fe r r ing  remote sens ing  

technology. 

1.2 S M Y  OF RESULTS AND PLANS 

Section 2 .1  reviews the  program e f f o r t s  t o  s e l e c t  col leges  and 

loca l  users  t o  p a r t i c i p a t e  i n  the deslanotration network. Ac t iv i t i e s  

have included meetings with community co l lege  pres idents  and loca l  

engineering organizat ions a s  wel l  as announcements and a r t i c les  i n  

s eve ra l  pub11 ca t  ions. An ana lys i s  of quest ionnaires  completed as a 

r e s u l t  of these contacts  w i l l  be ava i l ab l e  f o r  review with NASA a t  the 

end s f  May when the f i  rst pa r t i c ipan t s  w i l l  be s e l ec t ed  t o  obtain 

t r a in ing  and RAS support fo r  demonstration pro jec t s .  

The three RAS terminals which w i l l  support these  a c t i v i t i e e  a r e  

described i n  Section 2.2. The terminals a re  a l l  operat ional ,  with 

some software l i ra i ta t ians  which w i l l  be corrected before the f i r s t  

formal t r a i n i n g  a c t i v i t i e c  begin on 1 July.  

The t r a i n i n g  mater ia le  t o  be used with RAS (Section 2.3) w i l l  be 

reviewed by NASA and l o c a l  academic i n s t i t u t i o n s  a t  a workshop i n  

Ann Arbor i n  l a t e  May o r  e a r l y  June. This workshop w i l l  a l s o  be the 

f i r s t  s t e p  i n  preparing po ten t i a l  i na t  a c t o r s  , and should r e su l t  i n  

construct ive comwnts on the t r a in ing  program. The t ra in ing  package 

has been designed to t r a i n  p rac t i c ing  professionals  in  the use of RAS 

f o r  the  computer-assisted i n t e rp re t a t i on  of Landsst da t a  and i n  t h e  use 

of the da t a  fo r  planning and management of  e a r t h  resources. The pack- 

5 



age w i l l  eupport 45 hours of t r a i n i n g ,  which can be  d e l i v e r e d  e i t h e r  

as a minicourse o r  as a r e g u l a r  setnester program. Of t h e  45 hours,  10 

t o  15 w i l l  be devoted t o  "hands-on" exper ience u d n g  t h e  U S  terrufnnlr. 

The program w i l l  eva lua te  d i f f e r e n t  methodo of  d e l i v e r i n g  t h e  t r a i n i n g  

a c t i v i t y  t o  determine which works besr.  One method t h e t  looks p r m i -  

s i n g  f o r  l a r g e  o rgan iza t ions  ( i . e . ,  those  t h e t  can provide 6 t o  10 

t r a i n e e s )  is on-s i te  t r a i n i n g  us ing t h e  t r a i n e e s '  f a c i l i t y  ( in-plant 

t r a i n i n g ) .  Another approach is t o  use t h e  corrraunfty co l l ege  o r  

another  convenient f a c i l i t y  (e.g., a l o c a l  high school ,  one of t h e  

u s e r s  p l a n t s ,  etr , , )  f o r  one week of group s e s s i o n s  followed by a 
second week h e r e  ~ o m e  t r a i n e e s  use RAS on-s i te  a t  t h e i r  orgcrnizetions 

f o r  a d d i t i o n a l  t r a i n i n g  and in-plant  d c m r t r a t i o n r .  The protzram w i l l  

a l s o  e v a l u a t e  i h e  concept of u s i n g  t h e  colar~unity c o l l e g e  o r  un ivere i ty  

a s  a s e r v i c e  c e n t e r  where t r a i n e e s  sclredule t h e  use of t h e  RAS t o  con- 

d u c t  t h e i r  delaonstration p r o j e c t s .  

To in t roduce  t h e  technology t o  l o c a l  o rgan iza t ions ,  t e n t a t i v e  

p lans  a r e  t o  conduct two o r  three workshops and minicourses between 

Ju ly  and November a t  l o c a l  commnity c o l l e g e s  and u n i v s r s i t i e ~ ,  and t o  

support  t h r e e  o r  four  l o c a l  u s e r s  (mainly consu l t ing  engineer ing 

o rgan iza t ions )  f o r  more i n t e n s i v e  demonstration pro jec ts .  

The program is on schedule and m e t i n g  t h e  planned o b j e c t i v e s ,  

wi th  only two problems i d e n t i f i e d  (Sect ion 3) .  One i s  the  weight 

and s i z e  of t h e  RAS, Although >he BAS terminal  meets coat  (under $20K) 

and func t iona l  performat,ce o b j e c t i v e s ,  itrp s i z e  and weight a r e  g r e a t e r  

than a n t i c i p a t e d .  This w i l l  make mobi l i ty  f o r  on-s i t e  t r a i n i n g  and 

demonstration soarewhet d i f f i c u l t  . Two people a r e  required t o  ca r ry  

the  monitor or deek, and t h e  desk w i l l  not f i t  i n t o  t h e  back of most 

s t a t i o n  wagons. The o t h e r  vroblem is a lack of a geo-bmed system 

c a p a b i l i t y  i n  t h e  BAS h o s t  computer, t o  permit land cover d a t a  der ived 

from Landsat t o  be manipulated wi th  o t h e r  d i g i t a l  f i l e s  (such as s o i l s ,  
6 



topography, e tc . ) .  A l r rp r  number of p o t e n t i a l  u o r r r  could be  a t t r e c -  
I 

t ed  bf wo-based ryr tem a p p l i c a t i o n s  were included i n  t h e  t r a i n i n g  and 

d e m r t r e t i e n  e f f o r t s .  

An updated rchedu1e is included i n  Sec t ion  4 ,  which s u a a e r i e e r  

mjor crccoasplirhmentb dur ing  the f i r s t  four m t h r  and reviews p lans  

for t h e  renrafning e i g h t  months of t h e  p ro jec t .  

1.3 OO#CLUSION 

Expr r r r ionr  of i n t e r e s t  from t h e  p r i v a t e  r e c t o r  and academic 

i n s t i t u t i o n s  and encouragement t o  move f a s t e r  wi th  t h i e  tecknology 

t r a n s f e r  e f f o r t  i n d i c a t e  t h a t  t h e  program i r  on t r a c k .  We a n t i c i p a t e  

t h a t  t h i s  i n v e r t i g a t i o n  w i l l  demonstrate t h a t  r ecen t  developnrsnts i n  

computer technology now mekc i t  poor ib le  f o r  t h e  p r i v a t e  e e c t o r  t o  

provide h i g h - q u a l i t y  Landoat productr  and s e r v i c e s ,  u ittg e desk-tog 

cosputer  t r rmini l i ,  a t  t h e  lw cos t  invcstlaetrt of about $?OK, I t  will 

a l s o  ahow t h a t  comaunity c a l l a g e o  m d  smal l  u n i v e r r i t i c # ,  reaa;ly 

a v a i l a b l e  t o  the  local u s e r  conmwnity, can d e l i v e r  t h e  needed t r a in i t rg  

i n  t h e  use of t h e  t e rmina l s  a d  t h e  a p p l i c a t i o n  o f  h n d s r t  teehttalogy, 

In a d d i t i o n ,  t h i s  apprsach w i l l  parnit e gradual  expansion *f the 

i n i t i a l  low-eaist u r e r  f a c i l i t y  as confidence and a v a i l a b l e  c a p i t a l  

inc rease ,  and ws t h e  system rhows p o t e n t i a l  f o r  e a r i i y  merging o t h e r  

sources  of d a t e  ( s o i l s ,  topography, etc . )  i n t o  t h e  Lendsrt  r n a l y r i r  

p r sesse ,  



nib s e c t i o n  r e p o r t s  on the ~wethodm~ used end raer l l te  achieved 

towards t r a n s f e r r i n g  Landbat technology t o  t h e  p r i v a t e  s e c t o r  and 

l o c a l  agencies  (g rans  r o o t s ) .  To f a c i l i t a t e  comparison between t, e 

work accomplished and t h e  f o u r  (4)  s p e c i f i c  program o b j e c t i v e @ ,  t h e  

fo l lowing s e c t i o n s  have the  same t i t les and a r e  l i s t e d  i n  t h e  same 

o r d e r  a# t h e  progrenr sbJec t ives .  

2.1 E!STA%tTSH NETWORK PARTICIPMS Mb PLANS 

This objective dava lopwnt  of p l a n r  and r c l e c t i o n  of 

i n i t i a l  p a r t i c i p a n t s  f o r  e network which w i l l  e f f e c t i v e l y  t r a n s f e r  

Landrat terhnology t o  t h e  p r i v a t e  e e c t u r  and l o c a l  agencies ( g r a s s  

roo t s ) .  Work tavardii thfsl A j e c t i v e  inc ludes  the fsl lowing ef  f o r t e :  

1. Prmrida user awareness pub l i c a t  ions ,  workshops, and u r a r  

requf restente analysis needed t o  i d e n t i f y  p o t e n t j  a1 p a t t i c i -  

pan t s  and t o  e s t a b l i s h  t h e i r  r o l e  i n  t h e  tachnoloay trnnafer 

p r e c e r r  . 
2. Apply c r i t e r i o n  i n  t h e  s e l e c t i o n  of asadswic i n s t i t u t i o n s  and 

l o c a l  user .  lPIs c r i t e r i o n  t o  be used i n  s e l e c t i n g  t h e s e  

p a r t i c i p a c t o  w i l l  inc lude:  expressed I n t a r s s t  i n  remote 

s e n s i n g  and Landoat anriyisio,  and i n  coae of t h e  p r i v a t e  u s e r ,  

a v i a b l e  a p p l i c a t i s n  and ~krc.ket for  use  of Landsot produetr .  

Another Important c r i t e r i a  is t h e  w i l t i n g n a s s  and l i k e l i h o o d  

t h a t  t h e  p r i v a t e  p a r t i c i p a n t  w i l l  i n v e s t  h i e  own mopey i n  

con t inu ing  t h e  use  n r  providing b n d a a t  products  and s e r v i c e s  

af ter  coreple t im of t11ie t r a i n i n g  progrem. Qrganizat ions  

a l ready  rosrsit t e d  tc  3s in-house Landsat processing capabi l i t y  

w i l l  not  be e m a i d e r e d  for  t h i s  program unle8s the  program can 

s i g n i f  i c a n t t y  enhance o r  speed up a c q u i e i t i a n  of t he  in-house 

e a p a b i t l t y  by s e v e r a l  years.  



The csfflnunity c o l l e g e  or o t h e r  ~cadQmIc t n & t i t u t i e n r  s e l e c t e d  

f a r  the  d e m n r c  r a t  ions  w i l l  be  ax$tcccd t o  i n t e g r a t e  t h e  RAS 

i n t o  clarsraow instruction and u r s  t r a i n e e s  from t h e  p r i v a t e  

r e c t o r  and l o c a l  agencfer  rr v i l l  as esllege m u f f  t o  carry 

out p r s j e c t s ( n ) .  Otte of t h e  c s l l e ~ e s  w i l l  also a c t  or o h o s t  

l a t e r  i n  t h e  program for r urer-or iented r r ln iner  or workshop 

&err the e e l l r g e  d c ~ k ~ 1 6 t r 8 t g r  i ts c e p n b l l i t y  t o  b r i n g  

t o g e t h e r  p o t a n t i e l  unarm of landmat produeta wi th  t h e  potan- 

tie1 r u p p t i e r  6f tho ptsducts and rcrvicas, 

k v t l o p  A plan f s r  a program of t r a i n i n r  and d r m m s t r o t i o n  

prejecr t o  be  c a r r i e d  out  by one o r  more cosmtnity c o l l e g e s  

and .null u n i v s r r i t i e r  end three or more I sc81  users (mainly 

drawn from eng ineer ing  consulting f i r m s ) ,  Plsnr w i l l  provide 

names sf i n f c t a l  p a r t i r i p a n t s  and a r h t d u l e s  ahawing h w  

var ious  d r m s t r a c i o n s  end t r a i n i n g  e f f o r t s  are phased i n  over 

approximately a s i x  m t h  pe r iod  t o  msxlmire resources. 

k'ork towordr t h e r e  subtorks has i:lcluded tt,a fo l lowing ttiser 

awareness publ ieac  ion and nuel; inga \seeded to inform eoilrnunf t y  c e l l e g e a  

md lserl rgenc:.cn of s p p o t t u n i t i e u  t o  particfpate i n  Landsat technol- 

ogy t ranofe r  ef !orris. 

1, Workshop s t  EBXM, March 21,  1983, f o r  e o m u n i t y  eolleger, 

p r e s i d e n t s ,  rnd utaf f (refer t o  Appendix A). 

2.  Announcefnent of cocknology t r a n s f e r  program i n  t h e  March 

regional  n e w s l e t t e r  of American Soc ie ty  of Photegrrmctty 

(ASP). 

3,  Landeat workshop at ER1M. A p r i l  9 ,  1980, f o r  approxim;%tel?* 30 

a t  tc ndeco f rm local eng ineer ing  s r g a n i z a r  ions  and pub1 i c  

agencies, ?be vorkahgtp provided an oppartunicy t o  obtain  

inpu t@ from t h e  local community on b n d s a t  toehnnlogy t rcttls- 

f c r  plans.  Please see Appendix B f o r  le t ter  announcing 

9 



meeting, descr ip t ion  of proposed t r a i n i n g  program, attendance 

list and quest ionnaire  used by a t tendees  t o  express  views on 

technology t r ans fe r  e f f o r t s .  

4 .  Landsat f a l s e  co lor  image of Detroi t  and a r t i c l e  on Landsat 

technology t r a n s f e r  program published i n  t he  Apri l  i s sue  of  

Detroi t  Engineer Newsletter. This a r t icLe  has generated 

requests from over 100 engineers  f o r  f r e e  calendars  with. 

Landsat p i c tu re s  as w e l l  as i n q u i r i e s  regarding t r a i n i n g  

program. See Appendix C f o r  copy of a r t i c l e .  

Contacts made, a s  a r e s u l t  of  these user qwareness a c t i v i t i e s ,  a r e  

being followed up by quest ionnaires  t o  ob ta in  information which cag be 

used a s  a  bas i s  f o r  s e l e c t i n g  the  i n i t i a l  program pa r t i c ipan t s  and t o  

determine user  preferences regarding t r a i n i n g  methods, loca t ion  f o r  

c lasses ,  and Landsat appl icat ions.  Most quest ionnaires  w i l l  be ava i l -  

ab le  and analyzed by the  end of May. A t  tha t  time, o r  i n  e a r l y  June, 

ERIM w i ! l  meet with NASA t o  develop a  plan which includes names of the 

col leges  and l o c a l  users  who w i l l  obtain t r a in ing  and RAS support fo r  

L ,,,.onst r a t  ion projects .  Current plans i nd i ca t e  two o r  th ree  workshops 

(1-day) and minicourses (1-week) t o  be held (during July through 

November) a t  conanunit y col leges  and l o c a l  u n i v e r i s i t i e s  . Trainees 

from one o r  two organizat ions could be se lec ted  from each minicourse 

t o  undertake fucther  work of t h e i r  choice using RAS a t  the  col lege of 

t h e i r  choice or  o n - s i t e  a t  t h e i r  own organization. 

2 .2  DEVELOP OPERATING METHODOLOGY 

This spec i f i c  object ive requires  the assembly of equipnlent and 

techniques by which pr iva te  s ec to r  users  can obtain the capabi l i ty  t o  

develop Landsat products and services through community col leges  and 

small un ive r s i t i e s  with the a id  of a remote ana lys i s  s t a t i on .  The 

development of t h i s  metllodology includes the  following intermediate 

goals : 

10 



1. Assembly and test of th ree  desk-top RAS computer terminals 

which w i l l  be connected -to a c e n t r a l  computing f a c i l i t y  by 

telephone l i nes .  The th ree  remote s t a t i o n s  w i l l  comprise the 

key meanR t o  perform user  t r a in ing  and t o  conduct technology 

demonstration projects .  

2. In tegra t ion  and test of the  RAS, including modification and 

development of new aoftware where needed t o  permit individual- 

ized RAS operation a t  the  s i t e s  of the  pa r t i c ipa t ing  col leges 

o r  pr iva te  users. 

3. Develop spec i f i ca t ions  and cos t  es t imates  of RAS and host  

computer operations and products preferred by users. This 

w i l l  evolve from experience and user  comments gained from the  

operat ional  support of t r a in ing  and demonstration projects .  

Work towards these goals  has  included: assembly and t e s t  of two 

RAS u n i t s  t o  complement a breadboard model (purchased p r i o r  tc t h i s  

program by ERIM f o r  development a c t i v i t y ) ,  and in tegra t ion  and t e s t  

of RAS with ERDC including modifications of ERDC software and develop- 

ment of new software a s  needed. The three RAS terminals were assembled 

from readi ly ava i lab le  hardware f o r  l e s s  t ha t  $20,000 each, 

The breadboard model w i l l  be  used f o r  demonstrations and bas ic  

t ra in ing  as  wel l  a s  fo r  continued software and operat ing technique 

development. The other  two terminals w i l l  be shared by the col leges 

and four o r  f i v e  engineering consul t ing firms. 

The three terminals a r e  a l l  operat ional ,  with some software 

l imi ta t ions ,  and a re  being used t o  support demonstrations and technique 

development a s  planned software development a c t i v i t i e s .  Scheduled 

software development should be completed by 1 July when formal t r a in ing  

and demonstrat ions begin. 

The following Sections 2.2.1 and 2.2.2 review the cha rac t e r i s t i c s  



of t h e  RAS t e rmina l s  and t h e i r  h o s t  computer, t h e  P ~ P 1 1 / 7 0  i n  t h e  Ear th  

Resources Data Center (ERDC), r e s p e c t i v e l y .  Sec t ion  2 .3  reviews p lans  

f o r  t h e i r  use t o  suppor t  t r a i n i n g  and demonstrat ion programs. 

2.2.1 REMOTE ANALYSIS STATIONS (RAS) 

The RAS, a s  shown i n  Figure  2 ,  c o n s i s t s  of a  c o l o r  CRT imagery 

d i s p l a y  wi th  alphanumeric overwr i t e  and keyboard. Display r e s o l u t i o n  

is 256 x 256 p i c t u r e  elements which a l lows  f o r  viewing of up t o  115 

square  miles a t  one time. The s t a t i o n  con ta ins  a  Z80 microcomputer 

which c o n t r o l s  t h e  d i s p l a y  r e f r e s h  memory, t h a t  c o n s i s t s  of 3 b i t s  p e r  

c o l o r  ( r e d ,  green,  and b lue )  wi th  a  r e s o l u t i o n  of 256 p i x e l s  by 256 

l i n e s  p lus  one b i t  of g raph ics  overwri te ,  and c o n t r o l s  remote s t a t i o n  

processing.  The s t a t i o n  can communicate v i a  modem and dial-up t e l e -  

phone wi th  a  h o s t  computer a t  1200 baud o r  hardwired ( twis ted  p a i r )  t o  

a  hos t  computer a t  9600 baud. Although t h e  d i s p l a y  r e f r e s h  memory is 

capable of 256 x 256 r e s o l u t i o n ,  d i s p l a y  r e s o l u t i o n s  of 128 u 128 and 

64 x 64 can a l s o  be  s e l e c t e d  t o  f i l l  t h e  d i s p l a y  f a s t e r  dur ing t h t  

t r a i n i n g  s e t  s e l e c t i o n  process.  Data can be d i sp layed  a s  t h r e e  band 

f a l s e  c o l o r  imagery, one band c o l o r  s l i c e d  imagery, o r  a s  processed 

imagery. 

The s lowest  f i l l i n g  of t h e  d i s p l a y  would be f o r  three-band f a l s e  

c o l o r  imagery. False  c o l o r  d i s p l a y  f i l l  r a t e s  f o r  the  va r ious  resolu- 

t i o n s  and baud r a t e s  a r e  shown i n  t h e  fo l lowing t a b l e .  The s i n g l e  band 

c o l o r  s l i c e d  and ca tegor ized  images (with l e s s  than 16 c a t e g o r i e s )  w i l l  

f i l l  t h e  d i s p l a y  a t  twice t h e  ind ica ted  f a l s e  c o l o r  r a t e s .  

The i n t e r a c t i v e  o p e r a t i n g  techniques  developed f o r  RAS permit most 

of t h e  i n t e r a c t i o n  t o  be performed a t  lower r e s o l u t i o n s  a n d  f a s t e r  

d i s p l a y  f i l l  r a t e s ,  wi th  t h e  h igh r e s o l u t i o n  c a p a b i l i t y  used f o r  view- 

i n g  t h e  f i n a l  processed da ta .  A key t o  the  r e l a t i v e l y  rapid  f i l l  r a t e  

i s  t h a t  the  d a t a  be ing  t r ansmi t t ed  t o  the  RAS by t h e  host  computer a r e  





APPROXIMATE FALSE COLOR DISPLAY FILL. RATE AND RESOLUTION 

Modem Display 
Baud Resolut ion-Pixels 
Rate - 64 x 64 

1200 
(Dial  Lide) 

256 x 256 

8.5 min. 

9600 
(Local Line) 

64 sec. 



already scaled t o  the  3 b i t s  per  co lor  display reso lu t ion  f o r  t he  3 

CRT guns (red, green, and blue)  p r i o r  t o  transmission. 

The RAS f ea tu re s  the  following functions: 

*Dial-up image coverage from host  computer, with s e l ec t ab l e  trade- 

of f  between image loading speed and q u a l i t y  

@Display s e l ec t ed  port ions of i w g e  scene by spec i fy ing  p a r t i c u l a r  

image f i e l d s  

*Use menu-driven, i n t e r a c t i v e  con t ro l  language 

*Select t r a i n i n g  s e t s  f o r  da ta  c l a s s i f i c a t i o n  v i a  cursor  

*Invoke ca tegor iza t ion  of  s e l ec t ed  da ta  

e ~ i s ~ l a ~  categorized image da t a  

eDisplay ca tegor iza t ion  performance s t a t i s t i c s  

.Input ground cont ro l  information f o r  geometric image correct ions 

*Requests subsequent processed image generation 

2.1.2 INTEGRATION AND TEST OF RAS WITH ERDC (See Figure 3) 

During t h i s  program, t he  host  computer f o r  RAS is the  PDP11/70 

computer I n  the  ERIM Earth Resources Data Center (ERDC). The PDP11/70 

per iphera l s  cons i s t s  of the  following : 

lOOOK bytes  of memory 

Three 176 megabyte d i sks  

Two 2.5 megabyte program d isks  

Four 9-track computer tape t ranspor t s  

Two i n t e r a c t i v e  terminals  

One 16-channel terminal multiplexer 

Two telephone modem 

Datagrid d i g i t i z e r  t a b l e  

Optronics drum f i lm  recorder 

Two hardwired high-speed maximurc l ikel ihood processors 





kr ana lye is  h a  been made of t he  remote terminal "carrying capa- 

c i ty"  of t h i s  f a c i l i t y ,  and 20-25 users could be supported under t he  

following aseumpt ion8 : 

*For remote e t a t i o n s  l inked t o  ERDC, connect tine duty cycle  w i l l  

average 10% and peak a t  25%. 

*If a user i e  l inked t o  ERDC helshe w i l l  a c tua l ly  be ueing t h e  

ERDC CPU 10% of the  time, with the  remainder spent viewing the  

d i sp lay  o r  deciding *at ac t ion  ro take next. 

*Each user  w i l l  require ,  on t he  average, 114 scene of Landaat da ta  

s torage  on d i sk  a t  ERDC. This s torage  requirement w i l l  exist  

whetper ueer is connected o r  not,  

*No onl ine  taek  u t i l i z e d  more than 64K bytes  of core memory. 

*There a r e  no more than four c o m e r c i a l  telephone l i n e s  connected 

t o  the  ERDC terminal  modemlntultiplexer. 

Work accomplished during t h i s  per iod a l s o  included modification 

of e x i s t i n g  ERDC software t o  opera te  with RAS and generation of new 

software pecul ia r  t o  the  RAS. Software modif icat ions were pr imari ly  

changeover of ERDC software,  which was cont ro l led  by a combination of 

function switches and keyboard commands, t o  RAS con t ro l  which 18 

e n t i r e l y  by keyboard. The ERDC co lo r  d i sp lays ,  which a r e  320 p ixe l s  

by 240 l i n e s ,  3 b i t s  per co lor ,  with graphics overlay b i t ,  a r e  very 

s fmi l a r  t o  RAS. New software was pr imari ly  c o m n d  and cont ro l  so f t -  

ware f o r  the  2-80 microprocessor i n  t h e  RAS 

The presen t ly  envisioned opera t ing  methodology f o r  use of RAS- 

ERDC is the  following sequence of events:  

a. The ueer sends h i s  Landeat rcene t o  t h e  hoet computer f a c i l i t y  

and reques t s  a "mount" a t  a s p e c i f i e d  date.  A t  t h a t  time, the  

user 's  t e e t  a rea  is read onto d i s c  i n t o  the  user's assigned 

f i l e .  The user  w i l l  have a RAS User'# Manual, and may 



reques t  h is tograms and a c o l o r  composite p r i n t  of t h e  s tudy  

a r e a  a s  well. 

b. The u s e r  " d i e l e  up" t h e  ERDC computer. N o  o u t s i d e  l i n e s  

have been e s t a b l i s h e d  f o r  t h i s  p r o j e c t .  

c. The u s e r  c a l l s  up a d i s p l a y  f u l l  o f  d a t a  from h i s  desk a r e a  

by scan l i n e  and p i x e l  number. A f t e r  genera l  f a d  l i a r i z a t i o n  

wi th  t h e  RAS 10-Option menu, t h e  use r  should perform a con- 

t r a s t  s t r e t c h ,  

d. Once map c a t e g o r i e s  have been e s t a b l i s h e d  and p o t e n t i a l  

t r a i n i n g  s e t  a r e a s  have been i d e n t i f i e d  t h e  u s e r  beg ins  t o  

s e l e c t  t r a i n i n g  sets. More than oae t r a i n i n g  s e t  can be 

s e l e c t e d  from t h e  d i s p l a y  wi thout  moving t o  another  Landsat 

loca t ion .  Tra in ing  sets a r e  s e l e c t e d  us ing a c u r s o r ,  and t h e  

c u r s o r  coord ina tes  a long wi th  t r a i n i n g  s e t  i d e n t i f  j c a t  ion and 

c o l o r  codes a r e  t r ansmi t t ed  t o  the  hos t  computer. 

e. The u s e r  proceeds t o  i n t e r a c t i v e  a n a l y s i s  a f t e r  i n i t i d 1  t r a in -  

i n g  s e t s  a r e  s e l e c t e d .  Typ ica l ly  i n  ERDC, t h e  f i r s t  a n a l y s i s  

is performed a f t e r  6-8 t r a i n i n g  s e t s  a r e  s e l e c t e d .  Categor- 

i zed  d a t a  on t h e  d i s p l a y ,  t o g e t h e r  wi th  s t a t i s t i c a l  p r i n t o u t s  

( a s  overwri te)  a r e  reviewed, and then t r a i n i n g  s e t s  r e f i n e d  

and a d d i t i o n a l  t r a i n i n g  s e t s  s e l e c t e d  u n t i l  t h e  d e s i r e d  

r e s u l t s  f o r  up t o  50 c a t e g o r i e s  a r e  a v a i l a b l e .  Typ ica l ly  i n  

ERDC, 35-40 t r a i n i n g  s e t s  f o r  25-30 c a t e g o r i e s  a r e  s e l e c t e d .  

The c a t e g o r i e s  a r e  then aggregated down t o  t h e  d e s i r e d  number 

of  f i n a l  map c a t e g o r i e s ,  

f .  S t a t i s t i c a l  d i s p l a y s  such as c a t e g o r i z a t i o n  accuracy t a b l e s ,  

ca tegory s e p a r a b i l i t y  a n a l y s i s ,  e t c .  can be requested and 

dieplayed.  Since  t h e  RAS h a s  no herd  copy c a p a b i l i t y ,  t h e  

d i s p l a y  must b e  photographed i f  t h e  d i s p l a y  informat ion is t o  

b e  r e t r i e v e d  b e f o r e  ha rd  copy from t h e  h o s t  computer a r r i v e s .  



g. Presuming t h e  ca tegor iza t ion  is s a t i s f a c t o r y ,  t he  u se r  can 

request ca r ego r i t a t i on  of the  e n t i r e  f i l e  and then review the  

ca tegor iza t ion  at high resolut ion,  mwing through the  area.  

h. Returning t o  t h e  f a l s e  co lor  display,  the  user  types i n  the 

l a t i t u d e  and longitude of arap derived ground con t ro l  po in t s  

(CCP). The host  computer coverts  the po in ts  from l a t i t u d e  

end longitude i n t o  rough Landsat coordinates  and places a 

b l ink ing  cursor  point  on the displayed image a t  t he  estimated 

point i n  the  image corresponding t o  the  CCP. The u8er moves 

t he  cursor  t o  t h e  image cont ro l  point ,  which t ransmits  the 

image con t ro l  point  loca t ion  t o  t he  host  computer. With a 

s u f f i c i e n t  number of such properly located po in ts ,  t h e  host 

computer ca l cu l a t e s  t he  geometric cor rec t ion  matrix. Resi- 

dual  e r r o r s  a r e  t ransmit ted t o  the  user  f o r  h i s  review. 

i. The uner s e l e c t s  theme co lors ,  map products ( s ca l e  and pro- 

j e c t i on ) ,  d i g i t a l  f i  l e ~ ,  e t c ,  and t ransmits  the order  t o  the 

host computer. 

j. The products a r e  generated o f f  l i n e  and sen t  t o  the  user.  

Analysis of demonstration pro jec t s  performed by ERDC shows 

tha t  demonstration t e s t  sites vary from 1,000 square miles t o  

8,000 square miles with the  Average s i t e  a s  2,500-3,000 

square miles.  This average area is approximately 1 /4  of a 

Landsat scene. One of th ree  175 wgabyte d i sks  i n  ERDC can 

s t o r e  approximately 25 such areas . )  

A l l  of these s t e p s  a r e  present ly  performed i n  EROC i n  the manner 

described above, with t he  exception of en te r ing  ground cont ro l  pa in t s  

which a r e  entered d i r e c t l y  from maps on a d i g i t i z i n g  t ab l e  ins tead  of 

typed i n  on the terminal keyboard. 



Using the above approach, a knowledgeable RAS oeprator  should be 

able t o  converge on a s e t  Q £  land cover thamer with o categorizat ion 

accuracy of 85% or  b e t t e r  i n  6-12 hours of in te rac t ion .  When medifi- 

cation of E R N  software is completed, the  RAS uscr w i l l  be able t o  

generate the f u l l  range of Landear products, a.g., color  mps and sver- 

fsye, land cover tabulat ions,  and d i g i t a l  land cover f i l e s ,  now only 

ava i lab le  from ERDC operation. The E R N  output products have a high 

degree of user  acceptance and can be provided a t  most any desired map 

sca l e  i n  any comon map projection. 

2 . 3  DEVELOP b'JD IMPLEMENT TECHNOLOGY TRANSFER AND TRAINlNC AT THE 
GRASS ROOTS LEVEL 

The object ive requires  the development and del ivery of a program 

of t r a in ing  and demonstrations designed t o  s t imulate  the market and 

encourage pr ivate  users t o  become consumers and suppl ie rs  of Landsat 

products. Work towards t h i s  objcr::ve includes the followf rlg ~ u b t n s k s  : 

1. Develop a t r a in ing  program containing workbooks, U S  opt+r;~-  

t o r ' s  manual, and o ther  mater ial  needed t o  i n s t ruc t  users in 

Landsat da ta  processing and appl icat ions.  

2 .  Provide two o r  three mlnicoursee o r  workr~hops through l o c a l  

community col leges and univers i t ies .  For t h i s  a c t i v i t y ,  1's 

w i  1: be integrated in to  classroom ins t ruc t ion  and used by 

t ra inees  t o  carry out projects .  The t r a inees  and col lege 

s t a f f  w i l l  nsaess the u t i l i t y  of RAS as :i technology 

t r ans fe r  medium and wi l l  detcnnine the f e a s i b i l i t y  of using 

the col lege as a loca l  technology t r ans fe r  center  a s  well as a 

clearinghouse f o r  remote sensing information. 

3. Support three o r  four demonstration pro jec ts  by pr iva te  

engineering consulting firms t o  produce Landaat products for  

use in  on-going pro jec ts ,  t o  generate uscr awareness mater ia l ,  

t o  t r a i n  s t a f f ,  and t o  evaluate  the RAS a s  an i n i t i a l  low-cost 

operational Loadsat data analys is  capabi l i ty .  
28 



Work towards thaaa  g o a l s  has been d i r e c t e d  a t  developing t h e  

t r a i n i n g  program. (St?@ A p p e ~ d i x  B f o r  course  d e s c r i p t i o n ) .  '&e objee- 

t i v e  of t h e  coti tre is t o  t r a i n  p r a c t i c i n g  p r o f e s s i o n a l s  I n  t h e  colppu- 

t e r - a s r i s t e d  i n t e r p r e t a t i o n  of Londrat da ta ;  i n  t h e  genera t ion  of 

d i g i t a l  d a t a  bases  from Lsndsat ,  a e r i a l  photography and map sources ;  

and, i n  t h e  use of there d a t a  base r  for plenning and atsnapetllent o f  t h e  

environment, n a t u r a l  r s r o u r c e r  , end land use. This  t r a i n i n g  can be 

d e l i v e r e d  as e mini:ourse o r  r e g u l a r  scnweter program. Approximately 

IS houro of l e c t u r :  and IS  hortra o f  work buuk oxerc ieee  are a n t i c i p r -  

ted.  Another 8 t o  16 hourr  cover ing remote sentsing fundamentals could 

be a v a i l a b l e  a s  an o p t i o n a l  pe r t ron  of t h e  t r a i n i n g .  For t h e  m f n i -  

course ,  t h i s  op t ion  could be provided ao an e x e r c i s e  t o  canp le te  be fore  

t h e  f i r s t  c l a r e  s e s s i o n  o r  r m  mix of l e c t u r e  and e x e r c i s e .  

The l abora to ry  por t ion  w i l l  provide i n s t r u c t i o n  in the u s e  ~ n d  

'hands-on" exper ience of RJ~S computer t e rmina l s  f o r  proccabfng Landsat 

d a t a  and i n t e r e e t i n g  wi th  o t h e r  d i g i t a l  d a t a  baser .  To support  t l i la  

a c t i v i t y ,  t h e  t r a i n i n g  w i l l  con ta in  10 t o  15 hour8 of exereisle designed 

t o  t r a i n  t h e  a t t e n d e e s  to use  RAS. 

a Various methods o f  program de l ive ry  w i l l  be evaluated dur ing t h e  

i n v e s t i g a t i o n  t o  determine whet works b e s t .  One method w i l l  be e 

minicourse where t r a i n e e s  met as ti group a t  t h e  ceuxnunity college or 

o t h e r  f a c i l i t y  convenfent t o  t r a i n e e s  durrng t h e  f i r r t  week and rhen 

t r a i n e e e  use t h e  RAZi on-ei te  i n  t h e i r  evn o rgan iza t ion  dur ing following 

wcek(s) t o  ob ta in  a d d i t i o n a l  exper ience as wel' ar t o  suppar t  in-plant 

t r a i n i n g  and demonstrations.  

Work aeeoarplished regarding t h e  t r a i n i n g  program has included a 

review of a v a i l a b l e  t r a i n i n g  m a t e r i a l  from t h e  NASA Regional Centern, 

and varloucl academic i m t i t u t i e r u ,  a s  w e l l  as eetab?ishment of an  

agreement wi th  Etastern ~ e h i g a n  Univcrsllty (EM!) LO develop a d d i t l a n e 1  

t r a i n i n g  a ids .  &MU w s e  s e l e e t c d  t o  aeriet with t h i a  a c t i v i t y  due t o  
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t h e i r  previous  exptience i n  us ing  the ERIN Ear th  f teaourc?~ Data 

Center  (ERDC) t o  provide  an off-crapm, graduate course  (CEO 505) i n  
tendmet data processing. Experience and materiel generated during the 

tttXat course and m t e r i e b o  ob ta ined  from NASA and EWS provide  much o f  

t h e  m a t e r i a l s  b e i n g  used t o  arsedle t h e  new t r a i n i n g  package. 

This i n v e s t i g a t i o n  w i l l  h o s t  o worketrsg for  10 t o  15 people dur ing  

t h e  last  week t n  Wy o r  e a r l y  June to  o b t a i n  e cr i t i ca l  review of the  

trainfng seaterial .  Represen ta t ives  from t h e  fo l lowing o rgan iza t ions  

w i l l  be i n v j t e d  es t h e  workshop: NASA, loco1 u n i v e r s i t i e s  and c o l l e g e s  

t each ing  remote sens ing  s o u r r e r ,  p r i v a t e  sector and local agency s t a f f  

who have exprrrs@d i n t e r e s t  i n  tea.!rtng t h e  program, a s  well as repre- 

s e n t a t i v e ~  from cerntlaunity esltegee. This  workshop w i l l  be the f i r s t  

s t e p  i n  prepar ing p e c e n t i a l  l n s t r u c t e r s  t o  use IUS and t r a i n i n g  

m a t e r i a l ,  and w i l l  provide t h e  program an oppor tun i ty  t o  o b t a i n  s d a i -  

t ional  i n p u t s  f o r  upgrading t i c k *  m a t e r i a l s  b e f o r e  use  wi th  i r t l lnees  at 

t he eol lages . 
T e n t a t i v e  p lans  are to use 00s RAS t o  conduet two or  three semin- 

a r s  and rninirourees d u r i n g  Ju ly  through November 1980 a t  loca l  

coarnunity colleges and t ~ n i v e r s i t i s s .  b r i n g  ttte same per iod,  the  

wec-md RAS w i l l  be used t o  kupport t h e  demonstrat ion p r o j e r t a .  Sclec- 

t i o n  o f  p a r t i c i p a n t s  f o r  ttrese a c t i v i t i e s  are awsfcing a n s l y a i s  of 

quent ionnefrra  and meeting with  NASA i n  l a t e  May o r  e a r l y  .lune. 

2 . 4  BEEfAfP  PLANS i r O W  EYI'ANSION OF 1,ANDSAT TECHNQLBCY 

This  o b j e c t i v e  requircu t h e  drvs loprwnt  of a plan f o r  t h e  cent  in- 

w d  and expansion of t h e  use sf Landsat technology at s d d l t i o n a l  

eostaunity eo l l egee  and including more loca t  users .  Eutphasi;, i n  the 

plan w i l l  be placed upon: 

1. Yroapeetlve uaerw procur ing the ' r  awn rclnota e n n l y r i e  s t s -  

t ims  once a ~ u c c c s e f u l  deawnet r a t  inn project is completed. 



2. C m m ~ n i t y  collag.r and u s e l l  u n i v e r ~ f t i a r  p rov id ing  r e l f -  

suppor t  of t r a i n i n g  course r  wi th  ndniarel M A  g r a n t  ruppo t t .  

3,  Znvslvament of c o ~ # ~ e r c i a l  concerns (searguter t i m - s h a r e  f i ratr ,  

hatchtare packaging f i r m )  en an i n v c s t m n t  b a s i s ,  

Work toward. dcvelopavnt of ;h ie  p lan  w i l l  s t a r t  (about mid- 

August) h e n  t h i s  i n v e s t i g a t i o n  ham a u ~ c ~ r a f u l l y  deuwnrtroted the  

f e a s i b i l i t y  m d  w t h s d s  of working wi th  t h e  Sou thear t  Michigan Cslfil~uni- 

t y  College network (SEMTM) to  t r a n s f e r  Landsat technology. There 

a r e  meny emerging s t w e  netwcrkr such a s  SEKPAP which could  become p a r t  

of P n a t  i m a l  dcf  i v e r y  systkm f o r  Landsat and e t h e r  remote sens ing  

technology. The s t a t e  of Ohio, f o r  a x a q l e ,  h a s  tece?rt ly formed OTTA 

(Ohio Technology Trans fe r  Organizat ion)  c o n s i s t i n g  of Ohis  S t a t e  

University and Ohio Comaunity College. 

One approach t o  p u t t i n g  t h e r e  emerging ccmmnity  cut lege  n e t v ~ r k ~  

i n t o  a c t i o n  ntltiunwfde may be t o  d u p l i c a t e  e c t i v i t i o e  s f  r n i s  f a v e a t i -  

ga t ion  i n  me o r  two o t h e r  S t a t e s *  I t  i e  be l i eved  t h a t  i f  a model 

cxtensiotr network can be uucccnrrfully d e m w t r a t e d  i n  Hiekiaan and i n  r 

fw o t h e r  ~ t a t e s ,  o t h e r  e o l l t g e s  would fa l low nationwide. The h a s t e  

p a r t n e r s  i n  a model o r  n a t i o n a l  tvciinalogy t r a n s f e r  e f f o r t  would be 

?USA, corasuni t y  c o l l a g e r ,  r e sea rch  i n s t  f t u t e a ,  and u n i v e r s i t y  research 

c e n t e r s .  However, i t  ehould be noted t h a t  a p p r o x i m t e l y  one-half of 

t h e  research and developaent a c t i v i t y  i n  t h i s  country is undertaken by 

t h e  p r i v a t e  s e c t o r .  A maturing technology t r e t l a fe r  program should ,  

t h e r e f o r e ,  involve  p r i v a t e  sector o r g a n i z a t i o n s  a s  we l l .  

The u n i v e r s i t i e s  and research i n s t i t u t e s  i t ,  t h e  model or damn- 

st r a t  ion networks vou ld  be f un&d t o  develop t h e  nece r ra ry  t r a i n i n g  

m a t e r i a l ,  conduct e a r l y  use r  nwerenees a c t i v i t i e s ,  and t o  a s s ' s t  t h e  

e m m m i t y  e e l l e g e s  i n  developing t h e i r  r o l e  as t h e  ex tens ion  ager,ey. 

Funding t o  t h e  c o m m i t y  e a l l e g e s  i n  t h e  mdel network program vr~rtld 

Belaonstrata t h e  c o l l e g e s '  c a p a b i l i t y  t o  provide:  
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a. l'ecl~nology needs assessment ( i d e n t i f y  p o t e n t i a l  u s e r s  and d a t a  

ne tds ) .  

b. Community informat ion (seminars -- t o  b r i n g  pub l i c  at t e n t  i o n  

to  t h e  rechnology) . 
c. Tc chtto!ogy t r a n s f e r  educa t ion  (e. g. , mini-course i n  d i g i t a l  

d a t a  p rocess ing  us ing  remote a n a l y s i s  s t a t i o n s  connected t o  

u n i v e r s i t y  o r  r e sea rch  h o s t  computers by telephone l i n e ) ,  

d. Career educat ion (e. g. , computer, photo process ing,  e t c )  . 
e. Local u s e r  r e f e r r a l  s e r v i c e  ( technology d a t a  bank s e r v i c e  

which matches use.c needs wi th  government and p r i v a t e  i n d u s t r y  

d a t a  o r  s e r v i c e s ) .  

f .  Technical  a s s i s t a n c e .  

g. Lia ison wi th  commlnity r e ~ c a r c h  i n s t i t u t i o n s ,  u n i v e r s i t i e s ,  

and Federal  government. 

A n a t i o n a l  technology ex tens ion  network, pa t t e rned  loose ly  a f t e r  

the  USDA Cooperative Extension Service ,  can be envis ioned.  Thc d i f -  

f e r e n t  p a r t n e r s  and t h e i r  r o l e s  i n  t h e  network a r e  i d e n t i f i e d  i n  

Figure 4. Such a network could s t i m u l a t e  t h e  market and mobil ize l o c a l  

p r i v a t e  s e c t o r ' s  i n i t i a t i v e s  t o  o:fer remote sens ing  p roduc t ,  and 

s e r v i c e s .  A technology ex tens ion  network, wi th  support  t o  comnunity 

c o l l e g e s  p a r a l l e l i n g  present-day voca t iona l  educat ion funding, might be 

a l e g i s l a t i v e  goal .  



Figure 4. FUTURE NETWORK TO EXTEND LANDSAT 
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3.0 PROBLEMS 

3.1 RAS WIEGWT AND SIZE 

RAS t e rmina l s  a r e  low c o s t  (under $20K) and meet o p e r a t i o n a l  

performance s p e c i f i c a t i o n s ,  bu t  weight and s i z e  of t h e  monitor and 

desk purchased from Ramtek i s  g r e a t e r  than a n t i c i p a t e d .  The l a r g e r  

weight and s i z e  w i l l  make se t -up  and moving f o r  1-day workshops and 

in-plant  demonstrat ions more d i f f i c u l t  than a n t i c i p a t e d .  Ramtek and 

o t h e r  hardware o r g a n i z a t i o n s  w i l l  be encouraged t o  review Landsat 

technology t r a n s f e r  program needs and develop s p e c i f i c a t i o n  and 

c o s t  f o r  a l t e r n a t i v e  RAS conf igura t ions .  

3.2 NEED FOR GEO-BASED INFORMATION SYSTEM CAPABILITY 

Many p o t e n t i a l  u s e r s  of Landsat d a t a  have a p p l i c a t i o n s  t h a t  a r e  

b e s t  solved wi th  t h e  a i d  of syscems which can i n t e g r a t e  and manipulate 

d i g i t a l  land cover f i l e s  (der ived from Landsat) wi th  f i l e s  der ived from 

o t h e r  d a t a  sources  (e.g. s o i l s  and topographic maps, e tc . ) .  The EHDC 

hos t  computer does  no t  have t h i s  geo-based system c a p a b i l i t y  a t  t h i s  

time. Suggestions and recommendations a r e  sought on h ~ w  t o  o b t a i n  

a d d i t i o n a l  c a p a b i l i t y  s o  t h a t  t h i s  important  a p p l i c a t i o n  f o r  Landsat 

d a t a  can be i n t e g r a t e d  i n t o  t r a i n i n g  and demonstrat ion a c t i v i t i e s .  



6. SUWIARY OF RESULTS AND SCHEDULE 

The 12 month program is on schedule and meeting planned objec- 

t ives .  This s e c t  ion a m a r i z e s  major accomplishments during the  f i r s t  

quar te r  of a c t i v i t y  and reviews plans f o r  t h e  remaining three  quarters .  

Plans are a l s o  r e f l ec t ed  i n  the  following schedule (Figcre 5) which 

s h w s  the time phase re la t ionship  between remaining a c t i v i t i e s .  

4.1 ZSTABLISHING NETWORK PARTIPANTS 

Most ques t imaa f re s  v i l l b e  ava i l ab l e  and analyzed by the  end of 

May, and a t  t h a t  time o r  i n  ea r ly  June ERIM w i l l  M e t  with NASA t o  

develop plans providing names of col leges and l o c a l  u se r s  who w i l l  

obtain i n i t i a l  t r a in ing  and RAS support f o r  demonstration projects .  

The plan w i l l  a l s o  shaw t o  the  degree possible  haw ERIM intends t o  

phase i n  t h e  various demonstrations and t r a in ing  e f f o r t s  over t he  Ju ly  

through December period. 

4.2 ESTABLISHING OPERATING KTHODOLOGY 

The three  (3) RAS terminals a r e  i n  l imited use f o r  technique 

dew.1opment and demonstrations, a s  planned software development w i l l  

continue u n t i l  about July when the  f i r s t  formal t r a i n i n g  a c t i v i t y  

s t a r t s .  

4.3 DEVELOP AND 1MPI.EMENT TRAINING AND TECHNOLOGY TRANSFER 

F i r s t  d ra f t  of the  t r a in ing  program ( i - e . ,  operator 's  handbook, 

exerc ise  workbooks, e tc .  ) is nearing completion. Plans a r e  t o  conduct 

a workshop in  Ann Arbor i n  l a t e  May o r  ea r ly  June with NASA and aca- 

demic i n s t i t u t i o n s  t o  c r i t i q u e  the  t r a in ing  mater ial  and RAS 

operations.  Comnents from t h i s  workshop w i l l  be incorporated i ~ t o  the 

t r a in ing  program ( t o  the extent  possible)  before the f i r s t  workshop 

t en t a t ive ly  scheduled f o r  July. 

Eastern Michigan University,  Western Michigan University,  

Central Michigan University,  Michigan S ta t e  University,  and other  
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academic i n s t i t u t i  one have expressed i n t e r e s t  i n  a t tending  a workshop 

t o  review t h e  t r a i n i n g  program. These i n s t i t u t i m s  a r e  i nves t i ga t ing  

methods of upgrading t h e i r  remote sensing courses t o  include d ig i ta l .  

ana lys i s  capabi l i ty .  

Several members from the  p r iva t e  s ec to r ,  who provide some Landsct 

products o r  se rv ices ,  have a l s o  expressed i n t e r e s t  i n  a t tending  a 

workshop and i n  being considered f o r  i n s t r u c t o r s  i n  Landsat t r a i n i n g  

a c t i v i t y  a t  t he  community colleges.  S t a f f  from these  organizat ions 

w i l l  be encouraged t o  become in s t ruc to r s ,  s i nce  i t  provides t h e i r  

organization an opportunity t o  be i d e n t i f i e d  a s  a p o t e n t i a l  source f o r  

Landsat se rv ices .  

To introduce the technology t o  l oca l  organizat ions,  plans a r e  t o  

use one RAS t o  conduct two o r  th ree  seminars and minicourses between 

July and November a t  l o c a l  community co l leges  and un ive r s i t i e s .  One 

method of del ivery t o  be evaluated w i l l  be a minicourse followed by 

some t r a inees  using RAS on-site a t  t h e i r  organizat ions.  As pa r t  of 

the  in-plant e f f o r t ,  the  program w i l l  a s s i s t  the  t r a inee  with a work- 

shop for  other  employees, i f  desired. Need f o r  in-plant support is 

expressed by a number of re turn ing  quest ionnaires  showing t h a t  some 

l a rge  u t i l i t y ,  engineering, and regional planning organizat ions may 

provide 6 t o  15 addi t iona l  t r a inees  i f  t h e i r  f a c i l i t i e s  were used. In- 

p lan t  a c t i v i t y  may a l s o  a t t r a c t  o thers  i n  the organizat ion who can 

inf luence the  decis ion t o  adopt Landsat technology. 

The second RAS w i l l  be used during the  same period (July through 

November) t o  support more in tens ive  demonstration p ro j ec t s  by l oca l  

users  where t h e  r e s u l t s  w i l l  be used i n  on-going p ro j ec t s  t o  generate 

user  awareness mater ia l s ,  t o  t r a i n  s t a f f ,  and t o  evaluate  RAS a s  an 

i n i t i a l  low-cost, operat ional  da ta  ana lys i s  capab i l i t y .  



4.4 TRANSFER EVALUATION W O W H O P  

A workshop is planned f o r  l a t e  November wi th  NASA, ERIM, community 

c o l l e g e s ,  u n i v e r s i t i e s ,  and l o c a l  use r  p a r t i c i p a t i o n  t o  a s s e s s  t h e  

e f f e c t i v e n e s s  o f  t h e  t r a i n i n g  and demonstrat ion programs a s  w e l l  as t h e  

a b i l i t y  of t h e  u s e r s  t o  apply  t h e  r e s u l t a n t  products  i n  o p e r a t i o n a l  

a c t i v i t i e s .  Based upon workshop r e s u l t s ,  refinements i n  t h e  program 

w i l l  be suggested t o  NASA f o r  implementation. As p a r t  of t h e  workshop, 

i n t e r e s t e d  hardware manufacturers and computer time-share f im w i l l  be 

asked t o  p a r t i c i p a t e  f o r  an assessment of  market i n t e r e s t  on t h e i r  

p a r t .  

4.5 PHASE 11 PLAN 

Planning f o r  Phase 11 w i l l  begin  a f t e r  completion of t h e  f i r s t  

s e r i e s  of seminars and workshops ( e a r l y  August) and w i l l  cont inue t o  

mid October when a recommendation w i l l  be presented t o  NASA f o r  cont in-  

ua t ion  and expansion of  t h e  program invo lv ing  more cornmunit:? c o l l e g e s  

and local users .  



APPEND1 X A 
BRIEFING lQR SEMTAP COLLEGE PRESIDENTS 

To review plans f o r  t r ans fe r r ing  Landsat technology using 

community col leges ,  t he  ERIM s t a f f  met with the Southeastern Michigan 

Technical Assistance Program (SEMTAP) co l lege  pres idents  and s t a f f  on 

March 21, 1980. 

To begin the  meeting, Donald Lowe (Vice President and Direc tor  of 

ERIM's Applications Division) gave an overview of Landsat technology; 

he w a s  followed by Charles Mathews (ERIM Trustee) who eummarized 

current  U.S. plans f o r  an opera t iona l ,  Landsat remote sensing system 

f o r  c i v i l i a n  uses. 

George Peace (Assis tant  t o  t he  President  of ERIM) then gave a 

report  on t h e  current  s t a t u s  of SEMTAP. ERIM helped i n i t i a t e  t h i s  net- 

work severa l  years  ago t o  t r a n s f e r  energy technology t o  loca l  

b ~ i n e ~ s e s  2nd i ndus t r i e s ,  government agencies,  and individual  home- 

owners. Focus was on the  continuing v i a b i l i t y  of  SEMTAP a s  a 

technology t r a n s f e r  network. 

Robert Rogers (ERIM Applications S c i e n t i s t )  followed with a 

discussion of t he  NASA-sponsored, Technology Transfer Program, f o r  

which he is Pr inc ipa l  Invest igator .  Emphasis was on NASA's mandate t o  

t r a n s f e r  a l l  p r a c t i c a l  uses of Landsat technology t o  the general  publ ic  

a t  the "grassroots" l eve l ,  Final ly ,  Charles Wilson (Head of the Earth 

Resources Data Center) and Roger Reinhold (Research S c i e n t i s t )  gave a 

demonstration of the RAS (see following f igure) .  

The general  discussion a t  t he  end of the  meeting focussed on t h e  

elements of the  l o c a l  community t ha t  could and wou1.d make use of the  

technology i f  i t  were ava i lab le  t o  them. Consulting engineering and 

a r c h i t e c t u r a l  f i r m  and loca l  government agencies were two readi ly  

evident users ,  It was pointed out t ha t  other  users  could become 

apparent a s  the  p i l o t  program unfolded, and t h a t  one of the purposes of 

3 1 





t h e  program is t o  a s s e s e  t h e  demand f o r  t andea t  technology i n  t h e  

l o c a l  constunity a t  t h e  preeent  time, 

Current  p lans  for  e s t a b l i s h i n g  t h e  cornuni ty  c o l l e g e s  as the 

technology t rane f e r  mechanism inc lude  : 

1. choosing two o r  t h r e e  co l l eges ,  based on i n t e r e s t  and 

resources ,  at which t o  begin  o f f e r i n g  seminars and courses  

t h i s  suwner and f a l l ,  

2. hold ing  a one-day seminar i n  +June and Ju ly  t o  in t roduce  t h e  

technology and to  ga ther  a d d i t i o n a l  information v i a  a 

ques t ionna i re .  

3. holding a two-week minicourse i n  J u l y  f o r  6-15 t r a i n e e s ,  who 

w i l l  be c a r e f u l l y  s e l e c t e d  based on t h e i r  i n t e r e s t  and an t h e  

iimnediate use t o  which they could put t h e  Landaat technology. 

4. providing i n d i v i d u a l ,  working-demonstrat i ens of Rhs oil-s f t e  

a t  " t ra inees"  o rgan iza t ions .  
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WJDSAT (SATELLITB) -0P AT &RIM APRIL 9 0 m m 

%cant rurvryr have rhom that  a latgc number of p t e a t i a l  userr i n  t he  
private r ec to r  (such am c o n r d t i ~  enfineating ti-) md a t  local a p a c i e r  
rre i n t e n r t e d  i n  becoahg c o n r l l r r r  o r  ruppl ier r  of tmdrat-derlved 
productr .ad earvicer,  Etotmver, they have hen p r w m t e d  f r a  euterlng 
t h i r  market by the  high coat of analyr i r  f a c l l i t i e r ,  the  d i f f i c u l t y  of 
obtaining train%- i n  the nrw techuology, .Rd coucenu for  the continuity 
of ratellite data. The prer idant ia l  decir ion .nnwnced in  l o v e d e r  1979 
t o  e r t a b l i r h  o p r a t i o s a l  land r m t e  r .nring r a t e l l i t e r  md  recent 
devrlopmeatr i n  c o q u r e r  t e c h u o l o ~  which make it plwrlbla t o  geuetate 
hAgh q w l i t p  Landrat pmductr from law coat (under $20K) derk-top computer 
t e ~ a l o ,  s ignal  the nerd t o  take a "new lodr" at t h t 8  technology, 

To help bridge the  gap batwren the pr ivate  rec tor  a d  the technologlr, USA 
h r r  reqwrted  ERIX t o  develop a program of t r a in iag  a d  d a m t r t r a t i o n r  
which w i l l  r t i r u l a t e  the  v r k t  and enceurap  pr iva te  uaerr t o  becorw 
c m r u a r t r  md ruppliexr of k a d r r t  productr. To introduce t h i r  technoloty 
t o  loca l  o ~ i s a t i o n r ,  ERXM w i l l  conduct tvo o r  three r emha t r  m d  
minicourses during J w e  through I o v d r r  of t h i s  year at  loca l  comaniey 
college8 .nd un ive r r i t i e r  . Th. prosram v i l l  p rwide  pract icing proferr ionalr  
an opportunivy t o  obtain data aualyr l r  t raining,  urlng color, in terac t ive  
computer terminal., There Remote h r l y r i s  S y r t m  (RAS) w i l l  be linked 
with ERIXVr Earth Rerourcrr Data Center (ERDC) v ia  telephone l iner .  Tbr 
terG?ral. w i l l  a100 make i t  pomrible f o r  a few attandeer t o  uadertake 
daoonrr.ration projec ts  of their choice i n  t h e i r  awn orgmiz r t  ionr. 
Enclored is a b r i e f  descript ion of RAs and the propored t ra in ing courre. 

Knwing of your in te rea t  i n  t h i s  technology, wa f e e l  that  i t  would be 
benef ic ia l  fo r  you t o  attend a working meetlng a t  ERXH, Wednesday nwrning 
(9:W am) April  9 for  8 preview of our planr. We w i l l  rvrn p rwide  a 
buffet  luncheon a t  no c h u r p  f f you w i l l  br ing the encloscd completed 
quert ionnaire. We r incerely want yo- inputs ea r ly  i n  t h i r  program. 
During your v i s i t  t o  EWIM we w i l l  ahare ideas on content of t ra in ing 
courw, demonrtrrtlon projects  which may in tereut  your organization, and 
potent ia l  siter fo r  workshops and training,  EBIn w i l l  almo provide you 
with a derunrtrat ion on IUS and a review of recent applicat ionr of 
h a d r a t  dstu. 

If you have questionr on the m e t i n g  o r  the t ra in ing  program, plaase 
contact as, on ext.  319, o r  George Peace, on ext .  220, anytime. If you 
c a l l  Lira Cool, oa ext. 320, and inform her of your planr t o  at tend the 
met ing ,  we can b e t t e r  plan the buffe t  and have your brdga readv. If 
you c m ' t  make the met ing ,  but have In te res t  i n  a worluhop or t r a in ing  
opportunity i n  your comunity "cast your bal lot"  by returning the 
qucr t i onnaire. 

~ f / ~ L n 2 .  
Robert H. Rogers 



COURSE DESCRIPTfON: The object ive of the course i s  co t r a i n  
pract ic ing profesr ionals  in  the computer a s r i r t e d  in terpre-  
t a t ion  of L a d r a t  ( s a t e l l i t e )  da ta ,  generation of d i g i t a l  
data bases from Landrat, a e r i a l  photography and map 
sources; and t o  use these data bases fo r  planning and manage- 
ment of the anvironarant, natural  resources, and land use. 

The courre w i l l  consis t  of classroom t ra in ing  and a 
"hands-on" experience using a color ,  i n t e rac t ive  remate 
enalyr i s  s t a t i o n  (RAS) connected by the telephone l i n e  t o  
ERIN'S  Earth Rerources Data C. rxtar (ERDC) . 

Sessions w i l l  include information on bas ic  concepts of 
remote sensing, Landsat cha rac te r i s t i c s ,  computer ars iseed 
in terpre ta t ion  of Landsat data ,  construction of d i g i t a l  
f i l e s  from Landsat, a e r i a l  photography, and map sources 
( e ,  g, , topography, s o i l s ,  e t c . )  , se lec t ion  of tiata rourcer 
conridering fac tors  ruch a s  cost  and d e t a i l ,  development of 
program plans and spec i f ica t  ions for  obtaining and processing 
data, and appl icat ionr .  Applications examined w i l l  be ta i lored  
to  attendees i n t e r e s t  and can include land use analysis ,  
pollution monitoring, wi ld l i f e  hab i t a t ,  agr icul ture  and 
forestry.  Approximately 15 hours of lec ture  and 15 hours of 
work book exerciser  nre ant ic ipated.  Another 8 t o  16 hours 
covering remote sensing fundamentals could be avai lable  as  
an optional portion of the t ra in ing .  Thir option could be 
provided as  an exercise t o  complete before the f i r s t  c l a r r  
session or some mix of lecture  and exerciee.  

The laboratory portion will. provide ins t ruc t ion  i n  the 
use and "handr-an" experience of RAS computer terminals fo r  
procesning Landeat data and in terac t ing  with other d i g i t a l  
de t s  bases. To support t h i e  a c t i v i t y  the t ra in ing  w i l l  
contain 10 t o  15 hours of exerciees designed t o  t r a i n  the 
a t tendies  t o  use RAS. 



INTENDED AUDIENCEIPREREQUISITES - 
Practicing professionals will be recruited from the private 

rector, (8.g. conrultant engineering organiertionr, educational 
inrtitutionr), local governmental organirations (e.8. regional 
m d  local planning agencies) and computer service companies 
and hardware manufacturer. Their background will be varied 
but will include; geographerr, physical rci~nti8t8, photo 
interpreter., p r o g r w r r ,  educators, and managers who desire 
a comprehensive underrtanding at a basic level of the 
pertinent conceptr, potentialr, problems, and trade-offs 
associated with the practical and operational aapects of 
collecting, interpreting, and merging Landrat data with other 
data routces and applicrtions for thare data. No form82 
prerequisite8 are required, 

LOCATION OF TRIIININC 

Training will be delivered at Comr~unfty Colleger. Univeraitier, 
High Schools and at other institutionr, and facilities con- 
venient to the majority of attendees. Some traininq and 
demonstrations may be provided to the user in his own facility. 

TEXT - 
The tr8ining package will be completely uelf contained 

and not require additional text. 

CLASS Sf ZE 

Assumes availability of one RAS (6 to 13 trainees). 





Date

QUESTIONNAIRE

Landsat Technology Transfer Project

1. Name

2. Business Address

3. Business Phone

4. Present Occupation Position (Brief description of duties)

5. Home is in what city/county?

6. What method of training would most interest you (minicourse
for 7 weeks, semester program, correspondence, workshop,

demonstration, other)?

7. What Community College or other location would be most

convenient to you? What time (day or night)?

8. If part of training or demonstration is on-site at your

facility, how many others may want to take part?

9. What applications for Landsat data would you like to

investigate?
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10. If training or demonstration (item #9) established utility 
of the technology, can you say at this time how your organiza- 
tion or agency would use or may benefit from the technology? 

11. If training and demonstrations are limited to 2 or 3 
communities, can you state why NASA may want to select 
your community for this technology transfer effort? 

12. Other comments: 

Please Return Questionnaire To: 

Robert H. Rogers 
The Environmental Research Institute of Michigan 

P.O. Box 8618 
Ann Arbor, Michigan 4810: 

Phone (313) 994-1200, ext. 319 



----- - - . ---- - .. . ---*-----. -- * -  -y-___c.-=+*_-=- --= __._=_< . --_-_ 

ATTENDANCELIST* . . . . , . . . . 
Landsat Workshop 9 April  1380 

David 0. Batdorf 
G. Dan Currie 
Science Applications Inc . Polaroid Corporation 

In te rna t iona l  Division 15 Research D r .  

575 Technology Square Ann Arbor, M I  48103 

Cambridge, Mass 02139 (313) 622-3261 

(617) 577-4783 Steven Goodman 

Alfred L.  Arnold 
General Motors I n s t i t u t e  
1700 W. Third Ave. 
F l i n t ,  MI 48502 
(313) 766-9573 

Michael Banas 
Wade, Trim & Assoc. 
25185 Goddard Rd. 
Taylor,  M I  48180 
(313) 291-5400 

J i m  Barter  
Commonwealth Associates 
209 E.  washington Ave. 
Jackson, M I  
(517) 788-3570 

Don Belanger 
SEMCOG 
800 Book Bldg. 
Det ro i t ,  M I  48226 
(313) 961-4266 

Phi l  Chase 
Chase-togdis Inc . 
204 E.  Washington S t .  
Ann Arbor, MI 48104 
(313) 995-3404 

Alan Cibuzur 
A.W. Research Lab. 
711 Laurel S t .  
Brainerd, NN 56441 
(218) 829-7974 

Peter  H.  Cook 
Detroit  Edison Co. 
3331 W. Big Beaver Rd. 
Troy. M I  

William Cumrning 
Detroit  Edison Co. 
2000 2nd Ave. 
Room 356 E . C . T .  
De t ro i t ,  X I  48226 
(313) 649-7349 

Daedalus Enterpr ises  
Box 1869 
Ann Arbor, M I  48106 
(313) 269 -5649 

Bob Heistand 
Matrix Color Graphics 
P.O. Bxo 151 
Xilan, M I  48160 
(313) 439-2865 

Eugene Jaworski 
Eastern Michigan University 
Yps i lan t i ,  MI 48197 
(3 13) 487 - 1480 

Leonard E .  Johnson 
Detroi t  Edison 
2000 Second Ave. 
Det ro i t ,  M I  48070 
(313) 649-7340 

Robert Ramowski 
Michigan GLS Region Planning 
1602 W .  Third Ave. 
F l i n t ,  M I  49502 
(313) 766-8593 

D r .  Douglas Laine 
C.S. Mott Cornunity College 
1401 East Court S t .  
F l i n t ,  M I  48503 
(313) 762-0278 

Mark J. McFadden 
Washtenaw County Metropolitan 

Planning  omm mission ' 

305 County Bldg. 
Ann Arbor, MI 48107 
(313) 994-2435 

Timothy Monteith 
Great Lakes Basin Commission 
P.O.  Bxo 999 
Ann Arbor, M I  48106 
(313) 688-2304 

Robert Nesbit t  
HDR 
304 Anaca a S t .  
Santa Bar E a r a ,  CA 
(805) 965-5214 



Judi th  Parkhurst 
Dept . of  Geography 
Wayne S t a t e  University 
Det ro i t ,  !.fI 48202 
(313) 577-2702 

Jay  Parr ish  
Geospectra 
320 25. Main 
Sui te  391 
Ann Arbor, XI 48105 
(313) 994-3450 

Ralph R. Pasola 
Washtenaw County 

Planning Commission 
305 County Bldg. 
Ann Arbor, Mf 48107 
(313) 994-2435 

Ramji Pate1 
\Jade, T r i m ,  & Assoc, Inc 
25185 Goddard Rd. 
Taylor,  M I  48180 
(313) 291-5400 

John Paul 
U.S. EPA 
9311 Groh Bd. 
Grosse I l e ,  M I  48138 
(313) 226-7811 

A r t  Shufelt  
Xatrix 
P.O. Bxo 151 
Milan, M I  58160 
(313) 439-8832 

Dan Snyder 
SEMCOG 
800 Book Bldg. 
Det ro i t ,  M I  48226 
(313) 961-4266 

Robert E .  Turner 
Science A ~ ~ l i c a t i o n s ,  INc. 
15 ~ ~ s e a r k h  D r .  
Ann Arbor. M I  48103 



APPENDIX C 

Reprint of  Landsat A r t i c l e  ~ u b l s h e d  by Detroi t  Enginenr 

Newsletter, Apri l  1980. 
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